. It did not reduce nitrate to nitrite and could not hydrolyse starch or DNA. Phylogenetic analysis based on 16S rRNA gene sequences revealed that the strain was affiliated with the genus Haliea in the family Alteromonadaceae, with sequence similarities with the type strains of Haliea salexigens and Haliea mediterranea, the two recognized species of the genus Haliea, of 96.2 and 94.6 %, respectively. The major fatty acids of strain SM1351
T were C 16 : 1 v7c and/or iso-C 15 : 0 2-OH, C 17 : 1 v8c, C 18 : 1 v7c and C 16 : 0 and the major polar lipids were phosphatidylethanolamine, phosphatidylglycerol and diphosphatidylglycerol. The major respiratory quinone was ubiquinone Q-8. The genomic DNA G+C content of strain SM1351 T was 62 mol%. On the basis of the polyphasic characterization of strain SM1351 T in this study, it is considered to represent a novel species in the genus Haliea, for which the name Haliea atlantica sp. nov. is proposed. The type strain is SM1351 T (5CCTCC AB 2014266 T 5JCM 30304 T ). Moreover, the transfer of Haliea mediterranea Lucena et al. 2010 to Parahaliea gen. nov. as Parahaliea mediterranea comb. nov. (type strain 7SM29 T 5CECT 7447 T 5DSM 21924 T ) and an emended description of the genus
Haliea are also proposed.
The genus Haliea in the family Alteromonadaceae, class Gammaproteobacteria, was initially proposed by Urios et al. (2008) and at the time of writing contains two species: Haliea salexigens (type species; Urios et al., 2008) and Haliea mediterranea (Lucena et al., 2010) . The type strains of the two species of the genus Haliea were isolated from coastal seawater of the Mediterranean Sea. Haliea rubra (Urios et al., 2009 ), a former member of the genus Haliea, has been reclassified as the type species of a new genus: Pseudohaliea (Spring et al., 2013a, b) . During a study of bacteria in Atlantic seawater samples, a Haliealike strain, designated SM1351 T , was isolated. In this study, the new isolate was further characterized taxonomically using a polyphasic study and is proposed to represent a novel species in the genus Haliea.
A surface seawater sample was collected from the Atlantic Ocean (0.708 N 2.258 E; temperature, 25.8 8C; salinity, 3.53 %) in August 2012 during the DY125-26-III cruise of the research vessel Da Yang Yi Hao. The sample was directly spread on TYS agar [0.5 % tryptone (Oxoid), 0.1 % yeast extract (Oxoid), 1.5 % agar and artificial seawater] plates and incubated at 20 8C for up to 15 days. Artificial seawater was prepared by dissolving Sigma sea salts (3 %, w/v) in deionized water. Colonies on the plates were selected based on morphological differences and purified by repeated streaking 3These authors contributed equally to this paper. on the same agar plates. Strain SM1351 T was maintained on TYS agar or in TYS broth (0.5 % tryptone, 0.1 % yeast extract and artificial seawater) at 30 8C and preserved at 280 8C in TYS broth containing 20 % (v/v) glycerol. The reference strains, Haliea salexigens DSM 19537 T and Haliea mediterranea DSM 21924 T , were routinely cultivated on TYS agar or in TYS broth at 30-35 8C.
Genomic DNA of strain SM1531
T was extracted using a BioTeke bacterial genomic DNA isolation kit. The 16S rRNA gene sequence of strain SM1531
T was PCR-amplified with primers 27F and 1492R (Lane, 1991) and sequenced at Biosune (Shanghai, China) using an automatic ABI 3730 DNA sequencer (Applied Biosystems). Sequence similarity searches were performed against the GenBank and Eztaxon-e databases (Kim et al., 2012) using BLASTN (Altschul et al., 1997) . Pairwise sequence similarity values calculated using a global alignment algorithm were obtained through the EzTaxon-e server (http://www. ezbiocloud.net/eztaxon; Kim et al., 2012) . Phylogenetic trees were reconstructed with MEGA version 5 (Tamura et al., 2011) using the neighbour-joining (Saitou & Nei, 1987) , maximum-likelihood (Felsenstein, 1981) and maximum-parsimony (Fitch, 1971) methods. Bootstrap analyses were performed based on 1000 replications and evolutionary distances were calculated using the Kimura twoparameter model (Kimura, 1980 However, similarities with other known species in the class Gammaproteobacteria were all less than 93 %. In the neighbour-joining, maximum-likelihood and maximum-parsimony trees ( Fig. 1 and Figs S1 and S2, available in the online Supplementary Material), strain SM1351
T clustered with Haliea salexigens, forming a subcluster within the cluster encompassed by members of the genera Pseudohaliea, Chromatocurvus, Congregibacter and Haliea.
For the analysis of cellular fatty acids, strain SM1351
T and Haliea salexigens DSM 19537
T and Haliea mediterranea DSM 21924
T were cultivated in TYS broth at 30 8C for 3 or 5 days. Fatty acids were analysed using GC with the Sherlock Microbial Identification software version 4.5 following the instructions of the Sherlock Microbial Identification System (MIDI). Polar lipids were extracted as Pseudohaliea rubra CM41_15a T (EU161717)
Congregibacter litoralis KT71 T (AAOA01000004)
Chromatocurvus halotolerans EG19 T (AM691086)
Strain SM1351 T (KM117233)
Haliea salexigens DSM 19537 T (AUHJ01000047)
Haliea mediterranea 7SM29 T (FN398053)
Luminiphilus syltensis NOR5-1B T (ACCY01000005)
Halioglobus pacificus S1-72 T (AB602430)
Halioglobus japonicus S1-36 T (AB602427) described by Komagata & Suzuki (1987) and analysed using two-dimensional TLC with ethanolic molybdophosphoric acid (total lipids), ninhydrin (aminolipids) and Zinzadze reagent (phospholipids) used as the spraying reagents. Quinones were extracted according to the method of Komagata & Suzuki (1987) and further analysed using an LC-MS system consisting of a Dionex Ultimate 3000 HPLC machine coupled to a Bruker Impact HD mass spectrometer. Genomic DNA G+C content was determined applying the thermal denaturation temperature method (Marmur & Doty, 1962 ) with a Beckman DU800 spectrophotometer and genomic DNA extracted using the method of Marmur (1961) .
The major fatty acids (.5 %) of strain SM1351 T were summed feature 3 (C 16 : 1 v7c and/or iso-C 15 : 0 2-OH) (32.1 and 25.2 %, for cells incubated for 3 and 5 days, respectively), C 18 : 1 v7c (14.1 and 20.3 %), C 16 : 0 (14.0 and 13.9 %), C 17 : 1 v8c (7.6 and 6.2 %) and C 14 : 0 (6.2 and 6.0 %) ( T all contained summed feature 3 (C 16 : 1 v7c and/or iso-C 15 : 0 2-OH), C 18 : 1 v7c and C 17 : 1 v8c as major fatty acids, proportions of the three fatty acids and of some others varied considerably among the three strains. For example, compared with the other two strains, strain SM1351
T possessed clearly lower proportions of C 17 : 1 v8c and C 17 : 0 and higher proportions of C 16 : 0 and C 14 : 0 , whereas Haliea salexigens DSM 19537 T possessed relatively higher proportions of C 15 : 1 v6c and C 17 : 0 , and Haliea mediterranea DSM 21924 T possessed relatively higher proportions of C 15 : 0 and C 11 : 0 3-OH, perhaps reflecting differences at the species level. The major polar lipids of strain SM1351
T were phosphatidylglycerol, diphosphatidylglycerol and phosphatidylethanolamine, similar to those of other species of the genus Haliea (Fig. S3) . Strain SM1351 T also contained moderate amounts of two unidentified phosphipids, and minor amounts of three unidentified aminophospholipids, three unidentified lipids and two unidentified phospholipids (Fig. S3) . The major respiratory quinone was ubiquinone Q-8, the same as for Haliea salexigens and Haliea mediterranea (Urios et al., 2008; Lucena et al., 2010) . The genomic DNA G+C content of strain SM1351
T was 62 mol%, close to those reported for Haliea salexigens and Haliea mediterranea (61 and 62 mol%, respectively).
Cell morphology and flagella formation were observed by transmission electron microscopy (JEM-100CX II; JEOL). Cells were grown in TYS broth at 30 8C for 3 days and negatively stained with 2.0 % phosphotungstic acid. The Gram reaction was examined following standard procedures (Murray et al., 1994) and re-examined by using the non-staining method (Buck, 1982) . Growth at different temperatures (4, 10, 15, 20, 25, 30, 35, 37, 40, 45, 50 8C) and pH (4.0-10.0, at 0.5 pH unit intervals) was examined in TYS broth. The pH of the medium was adjusted by adding different buffers: MES (pH 4.0-6.0), MOPS (pH 6.5-7.0), Tris (pH 7.5-8.5) or CHES (pH 9.0-10.0). Growth with different concentrations of NaCl [0, 0.5, 1-15 % (with 1 % increments), w/v] was tested in a medium containing 0.5 % Shieh et al. (2004) . Enzyme activities and other physiological and biochemical properties were tested using API ZYM and API 20NE strips (bioMérieux) following the manufacturer's instructions except that inocula for the strips were prepared by suspending cells in artificial seawater.
Cells of strain SM1351
T were Gram-stain-negative, polarly flagellated rods (Fig. S4 ). They were resistant to cephalexin, novobiocin, streptomycin, penicillin G, kanamycin, amikacin, gentamicin and vancomycin, but susceptible to ampicillin, carbenicillin, chloramphenicol, polymyxin B, colistin sulfate, erythromycin and tetracycline. Other phenotypic characteristics of strain SM1351
T are given in the species description below. Phenotypically, strain SM1351
T differed from Haliea salexigens by its inability to hydrolyse Tween 80, ability to utilize L-alanine as the sole carbon source for growth, and presence of esterase (C4) and N-acetyl-b-glucosaminidase activities and from Haliea mediterranea by its inability to reduce nitrate to nitrite, inability to hydrolyse casein, aesculin and gelatin, and ability to utilize D-mannose, L-leucine and glycerol as carbon sources for growth (Table 2 ).
In summary, data from the phylogenetic analysis of 16S rRNA gene sequences and the chemotaxonomic and phenotypic characterizations reported on in this paper indicate that strain SM1351
T represents a novel species of the genus Haliea, for which the name Haliea atlantica sp. nov. is proposed.
Additionally, in all phylogenetic trees (Figs. 1, S1 and S2) , Haliea mediterranea formed a monophyletic branch at the root of the cluster containing the genera Pseudohaliea, Chromatocurvus, Congregibacter and Haliea rather than clustering with species of the genus Haliea, indicating that it belongs to a separate genus. Therefore, we propose the transfer of Haliea mediterranea to a new genus, Parahaliea gen. nov., as Parahaliea mediterranea comb. nov. An emended description of the genus Haliea is also proposed, as follows. The description is as given for Haliea mediterranea by Lucena et al. (2010) . The type strain is 7SM29 T (5CECT 7447 T 5DSM 21924 T ), isolated from seawater of the western Mediterranean Sea.
Emended description of the genus Haliea Urios et al. 2008
The description is as given by Urios et al. (2008) with the following amendments. Major fatty acids are summed feature 3 (C 16 : 1 v7c and/or iso-C 15 : 0 2-OH), C 17 : 1 v8c, C 18 : 1 v7c, C 17 : 0 and C 16 : 0 . Major polar lipids are phosphatidylglycerol, diphosphatidylglycerol and phosphatidylethanolamine.
Description of Haliea atlantica sp. nov.
Haliea atlantica (at.lan9ti.ca. L. fem. adj. atlantica of or pertaining to the Atlantic Ocean, the origin of the type strain).
Cells are Gram-stain-negative, aerobic, oxidase-and catalasepositive rods (0.3-0.5 mm in width and 0.8-1.3 mm in length) and motile by means of a single polar flagellum. Colonies on TYS agar incubated for 3-7 days at 30 uC are cream-coloured, circular (0.8-1.6 mm in diameter) and convex with smooth surface. Grows at 4-45 uC (optimum, 35 uC), at pH 6.0-9.0 (optimum, pH 8.0) and with 5-90 g NaCl l 21 (optimum, 30 g l 21 ). Does not reduce nitrates to nitrites. Hydrolyses Tweens 20 (weakly), 40 and 60 and tyrosine but not casein, elastin, starch, DNA or Tween 80. Activities of alkaline phosphatase, acid phosphatase, esterase (C4), esterase lipase (C8, weakly), leucine arylamidase, valine arylamidase, cystine arylamidase, trypsin, a-chymotrypsin, naphthol-AS-BI-phosphohydrolase and N-acetyl-b-glucosaminidase are detected, but activities of lipase (C14), a-galactosidase, b-galactosidase, a-glucosidase, b-glucosidase, b-glucuronidase, a-mannosidase and a-fucosidase are not detected. In the API 20NE test, positive for assimilation of mannose and gluconate but negative for nitrate reduction to nitrite, indole production, arginine dihydrolase, urease, acid production from glucose, hydrolysis of gelatin and aesculin, b-galactosidase, and assimilation of D-glucose, arabinose, mannitol, N-acetylglucosamine, maltose, adipate, malate, caprate, citrate and phenylacetate. Utilizes L-alanine, L-leucine, acetate, glycerol, pyruvate, succinate, L-glutamate and D-mannose as sole carbon and energy sources for growth. The major fatty acids are summed feature 3 (C 16 : 1 v7c and/or iso-C 15 : 0 2-OH), C 18 : 1 v7c, C 16 : 0 , C 17 : 1 v8c and C 14 : 0 . The major polar lipids are phosphatidylethanolamine, phosphatidylglycerol and diphosphatidylglycerol. The major respiratory quinone is ubiquinone Q-8.
The type strain is SM1351
T (5CCTCC AB 2014266 T 5JCM 30304 T ), isolated from surface seawater of the Atlantic Ocean. The genomic DNA G+C content of the type strain is 62 mol%. Urios et al. (2008) . DData from Lucena et al. (2010) .
